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Executive Summary

Pacific Northwest National Laboratory (PNNL), one of the U.S. Department of Energy (DOE)
Of fi ce of ~atonalaboratdriss, ploGdes innovative science and technology
development in the areas of energy and the environment, fundamental and computational
science, and national security. There are three DOE offices within the Richland area. Two are
responsible for the Hanford Site, whereas the Pacific Northwest Site Office (PNSO) oversees
PNNL.

PNNL prepares this Annual Site Environmental Report to meet the requirements of DOE Order
231.1B, Environmental, Safety and Health Reporting, and DOE Order 458.1, Radiation
Protection of the Public and the Environment, assuring that the public is informed of any PNNL-
Richland Campus or PNNL-Sequim Campus event that could adversely affect the health and
safety of the public, site staff, or the environment.

The report provides a synopsis of ongoing environmental management performance and
compliance activities for operations that occur on the PNNL-Richland Campus in Richland,
Washington, and at the PNNL-Sequim Campus near Sequim, Washington. It describes the
location of and background for each facility; addresses compliance with applicable DOE,
federal, state, and local regulations, and site-specific permits; documents environmental
monitoring efforts and their status; presents potential radiation doses to staff and the public in
the surrounding areas; and describes DOE-required data quality assurance methods used for
data verification.

Since March 2020, PNNL on-site operations were curtailed due to the COVID-19 pandemic,
with PNNL operations generally considered back to normal around mid-2022.

Compliance with Federal, State, and Local Laws and Regulations in 2022

PNNL is subject to many federal, state, and local environmental laws, regulations, guidance
decrees, DOE requirements, and Executive Orders, as well as hnumerous site-specific permits.
Detailed requirements are integrated into all PNNL projects by means of environmental
compliance representatives assigned to assess and assist with each project. PNNL continued to
exhibit an excellent compliance record in 2022; required reports were submitted, necessary
reviews and permits for research and support activities were obtained, all sitewide permits were
current, and authorized emission and discharge levels were not exceeded.

Environmental Sustainability Performance

PNNLO&s environment al management system (EMS) has
of the International Standards Organization (ISO) 14001 standards since 2002, demonstrating
commitmentto safeandsustai nabl e operations. The EMS is integr

Safety Management Program, which assures that staff are aware of project scope,
risks/hazards, and controls available to address functions, processes, and procedures used to
plan and perform work safely. PNNL is dedicated to responsible planning for and management
of resources that could be affected by facility operations and exhibited excellent environmental
sustainability performance in disciplines including energy and water conservation, waste
diversion, alternative fuel use, reduction of greenhouse gas emissions, and sustainable building
design in 2022. PNNL is one of four Laboratories in the DOE Net-Zero Pilot Initiative, starting in
2021.
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Environmental Monitoring and Dose Assessment

PNNL monitors air and water quality to assure compliance with federal, state, and local
regulatory requirements and permits.

Air Emissions. Airborne emissions from PNNL facilities are monitored to assess the
effectiveness of emission treatment and control systems, as well as pollution management
practices. The Benton Clean Air Agency implements and enforces most federal and state
requirements on the PNNL-Richland Campus, and the Olympic Region Clean Air Agency
implements and enforces most federal and state requirements at the PNNL-Sequim Campus.
There were no unplanned releases of regulated substances or substances of concern from
PNNL facilities in 2022.

Liquid Effluent Monitoring. Liquid effluent discharges from PNNL-Richland Campus
operations are monitored under permits issued by the City of Richland. Process wastewater
from the PNNL-Sequim Campus is treated at an on-site wastewater treatment plant prior to
being discharged to Sequim Bay under a permit issued by the Washington State Department of
Ecology. In 2022, there were no unplanned releases of regulated pollutants or contaminated
wastewater from PNNL facilities.

Drinking Water Monitoring. Drinking water quality at the PNNL-Sequim Campus is monitored
under a permit issued by the Washington State Department of Health. Drinking water is supplied
by an on-site groundwater well and is untreated prior to distribution. In 2022, the PNNL-Sequim
Campus drinking water system complied with drinking water standards and there were no
noncompliance issues regarding drinking water.

Radiological Release of Property. PNNL uses the preapproved guideline limits derived from
guidance in DOE Order 458.1, Admin Chg 4, Radiation Protection of the Public and the
Environment, when releasing property potentially contaminated with residual radioactive
material. No property with detectable residual radioactivity above authorized levels was
released from PNNL in 2022

Radiation Protection of Biota. PNNL models environmental concentrations for air, soil,
sediment, and water to consider impacts on biota from PNNL particulate radioactive releases to
ambient air. The 2022 dose rate estimates for aquatic, terrestrial, and riparian animals and
plants for both the Richland and Sequim Campuses were well below the dose rate limits of DOE
Order 458.1, Admin Chg 4 guidance (1 rad/d [10 mGy/d] for both aquatic animals and terrestrial
plants, and less than 0.1 rad/d [1 mGy/d] for both riparian animals and terrestrial animals).

Environmental Radiological Monitoring. Radioactive particulates in ambient air are monitored
using a particulate air-sampling network located at the PNNL-Richland Campus. No radiological
releases to the environment exceeded permitted limits in 2022, and there was no indication that
any PNNL activities increased the ambient air concentrations at the air-sampling locations.

Public Radiation Dose from All Pathways. The Richland Campus maximum exposed
individual (MEI) location was 0.63 km (0.39 mi) south-southeast of the Physical Sciences
Facility 3410 Building. Dose to the MEI from site radionuclide air emissions was 2.3 x 10° mrem
(2.3 x 10" mSv). No other pathways contributed to MEI dose. In 2022, within the 80 km (50 mi)
radius of the PNNL-Richland Campus, the collective dose from radionuclide air emissions that
originated from the campus was 2.5 x 10 person-rem (2.5 x 10 person-Sv).
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The Sequim Campus MEI location for 2022 was 0.23 km (0.14 mi) west-northwest of the central
emission location. Dose to the MEI from site emissions was 7.5 x 107" mrem (7.5 x 10° mSv).
The 80 km (50 mi) collective dose for PNNL-Sequim Campus emissions was 2.1 x 10 person-
rem (2.1 x 108 person-Sv).

The total dose from radioactive air emissions to either the PNNL-Richland Campus or PNNL-
Sequim Campus MEI is well below the federal and state standard of 10 mrem/yr (0.1 mSv/yr).
The total dose from all pathways (air emissions, liquid effluent releases, and other pathways) is
well below the limit of 200 mrem/yr (1 mSv/yr).

Environmental Nonradiological Program Information. PNNL nonradiological air emissions
are below levels that require stack monitoring; compliance is achieved by conforming to permit
conditions. There was no nonradiological air emission permit exceedance or noncompliance
occurrence at either the PNNL-Richland Campus or PNNL-Sequim Campus in 2022.

Natural and Cultural Resource Management

Protection and management of cultural and biological resources on PNNL lands is implemented
through internal cultural and biological resource protection procedures, which are updated
annually to reflect relevant changes in applicable laws and regulations and compliance
methods. The Pacific Northwest Site Office Cultural and Biological Resources Management
Plan provides guidance related to protecting and managing biological and cultural resources at
PNNL.

Three endangered and threatened fish species, Upper Columbia River spring-run Chinook

salmon, Upper Columbia River steelhead, and bull trout are known to occur or potentially occur

in the Columbia River Hanford Reach, adjacent to the PNNL-Richland Campus. Eleven federally

endangered or threatened animal species are known to occur on or near the PNNL-Sequim

Campus: marbled murrelet, bull trout, Hood Canal summer-run chum salmon, North American

green sturgeon, Pacific eulachon, Puget Sound bocaccio, Puget Sound Chinook salmon, Puget

Sound steelhead, Puget Sound yelloweyerock f i sh, i sl and marble butterf]|
checkerspot butterfly.

All PNNL projects involving soil or vegetation disturbance or work outdoors are routinely
evaluated to determine their potential to affect biological resources prior to implementation.
Forty biological resource reviews were completed in 2022 at the PNNL-Richland Campus (10),
PNNL-Sequim Campus (15), and other locations (15). One hundred eleven environmental
permits for PNNL research activities were acquired for calendar year 2022.

The PNNL cultural resources program supported 60 projects in 2022; 8 occurred at the PNNL-
Sequim Campus. NHPA Section 110 monitoring was also conducted at both Campuses in 2022.
Minor disturbances were noted during Section 110 monitoring. The issues were dispositioned
appropriately, and they did not result in adverse impacts to cultural or historic resources.
Groundwater Protection

Groundwater monitoring is no longer required for environmental compliance at either the PNNL-
Richland or PNNL-Sequim Campuses.
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Quality Assurance

Sampling and monitoring activities performed unde
Program in 2022 included collecting samples of water, wastewater, radiological air emissions,

ambient air, and environmental dosimeters. Chain-of-custody procedures tracked the transfer of

samples from points of collection to accredited analytical laboratories. The comprehensive

guality assurance programs and plans at PNNL, which include various quality control

procedures and method verification, assured reported data were reliable and met all quality

control and quality assurance objectives.
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1.0 Il ntroducti on

The Department of Energy (DOE) requires that all its site facilities develop an annual site
environmental report to comply with DOE Order 231.1B, Chg 1, Environment, Safety and Health
Reporting, and DOE Order 458.1, Admin Chg 4, Radiation Protection of the Public and the
Environment. DOE is committed to environmental protection, compliance, sustainability, and
efforts to assure the validity and accuracy of compliance monitoring data.

This report provides a synopsis of calendar year (CY) 2022 information related to environmental
management performance and compliance efforts at Pacific Northwest National Laboratory
(PNNL). It summarizes site compliance with federal, state, and local environmental laws,
regulations, policies, directives, permits, and orders, and provides environmental management
performance benchmarks and their status to the public, regulatory agencies, community
officials, Native American tribes, and public interest groups.

PNNLOS one of 10 DOE Office of Science (DOE-SC) national laboratoriesd provides innovative
science and technology solutions in energy and the environment, fundamental and
computational science, and national security disciplines. Operated by Battelle Memorial Institute
(Battelle) under contractto DOE-SC6s Paci fic Northwest Site Office
work for a diverse set of clients, including the National Nuclear Security Administration, U.S.
Department of Homeland Security, U.S. Nuclear Regulatory Commission, U.S. Environmental
Protection Agency (EPA), DOE Office of Environmental Management, and other federal
agencies, as well as private industry. PNSO is responsible for program implementation,
acquisition management, and laboratory stewardship at PNNL. Through its oversight role,
PNSO manages the safe and efficient operation of PNNL while enabling the pursuit of visionary
research and development (R&D) in support of complex national energy and environmental
missions.

As part of PNNL 6 s rommmentairstetvardshipt staff nnemteers eonduct
surveillance and monitoring tasks to confirm compliance with established standards and specific
permit limits, as well as to provide information regarding any impacts on the environment from
operations.

Richland and Sequim on-site activities had been reduced since March 2020 due to the COVID-
19 pandemic, with radiological operations generally considered back to normal by mid-2022.

1.1 Locati on

PNNL has facilities on the PNNL-Richland Campus in Richland, Washington, and on the PNNL-
Sequim Campus near Sequim, Washington (Figure 1). Environmental activities at other

| ocations al so f alsiilityegd apermitdd Waste storage ang teeatment
unit on the Hanford Site). In addition, PNNL conducts research at satellite offices in various
other locations, including Seattle, Washington, and Portland, Oregon, as well as at various off-
site field locations. Of these, only Richland and Sequim have laboratory operations with the
potential to emit substances. The other locations are business offices.
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Figure 1. PNNL Office Locations

1.1.1  PNNL-Richland Campus

The PNNL-Richland Campus covers approximately 269 ha (664 ac) and is located in Benton

County in southeastern Washington State, 275 km (170 mi) east-northeast of Portland, Oregon,

275 km (170 mi) southeast of Seattle, Washington, and 200 km (125 mi) southwest of Spokane,

Washington. It is fully encompassed by the City of Richland boundary as of mid-2022 and is

south ofthe DOE-Ri chl and Operati-Rné&s OfHarcfedrsd FighietEe 300 Ar ¢
Adjacent to the Columbia River, the PNNL-Richland Campus encompasses DOE-SC federally

owned land, land owned by Battelle, and leased facilities in the Richland area. PNNL also

leases facilities located on private land and on the campus of Washington State University Tri-

Cities, located just south of the PNNL-Richland Campus.
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Figure 2. PNNL-Richland Campus
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1.1.2 PNNL-Sequim Campus

The PNNL-Sequim Campus is located at the mouth of Sequim Bay, near the town of Sequim on
the northern portion of the Olympic Peninsula in Clallam County, Washington, 74 km (46 mi)
northwest of Seattle, Washington, and 47 km (29 mi) southwest of Victoria, British Columbia.
The PNNL-Sequim Campus encompasses 47 ha (117 ac), including the main portion on the
west shore of Sequim Bay; most of Travis Spit, which forms the northern boundary of Sequim
Bay; and a shoal in the bay called The Middle Ground (Figure 3).

Figure 3. PNNL-Sequim Campus and Nearby Environment

1.2 BackgroumMd sama n

The following sections provide a short synopsis of the history and mission of PNNL.
1.2.1  PNNL-Richland Campus

In January 1965, Battelle was awarded the Pacific Northwest Laboratory (PNL) contract to
operate the Hanford Site laboratories. In addition, Battelle invested its own funds to construct
facilities to conduct non-Hanford Site research to promote R&D in the Pacific Northwest. In the
late 1970s, research expanded to include energy, health, environment, and national security
ventures. PNL contributed to areas including robotics, environmental monitoring, material
coatings, veterinary medicine, and the formation of new plastics.

In 1995, PNL joined the DOE national laboratory system and was renamed Pacific Northwest
National Laboratory. Over the years, PNNL researchers have developed versatile technologies,
and received numerous R&D 100 awards, Federal Laboratory Consortium awards, Innovation
awards, and patents for their R&D work and contributions.

PNNL is operated by Battelle for DOE-SC6s PNSO, which was established
responsi ble for overseeing al/l PNNL a tahcewiiht i es an
applicable laws, policies, and orders. Research efforts on the PNNL-Richland Campus include

development and analysis of high-performance materials for energy, construction, and

transportation technologies and systems; national security-related radiation detection
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